Abstract. The problem of decomposition of a projective collineation into special harmonic homologies i.e. homologies with fundamental hyperplanes containing the fixed points, is considered. We prove that for every harmonic homology of the n-dimensional projective space there exists j < 3 such that the harmonic homology is a product of j harmonic homologies from the given class.
Introduction
The problem of decomposition of a projective collineation into any special collineations was considered in many papers, for instance Cater [2] , Ellers [3] , Witczynski [4] , [5] , [6] , Boratynski [1] , and many others.
In this paper we deal with the n-dimensional projective space P n (F),
where n > 2 and F = R or F = C, and we present the decomposition of a projective collineation / into harmonic homologies satisfying some conditions presented below. Let ai and 02 be two different fixed points belonging to P n (F). Let Ilj(n) be the class of harmonic homologies of the space P n (F) with fundamental hyperplanes passing through the point ai, i -1,2 respectively. Let II(n) = ni(n)un 2 
(n).
We introduce some auxiliary notation. Let Z(xi,X2, • • •,Xk) denote the subspace generated by points xi,X2,... denote that /(o^) = i = 1,2,..., k, where / is a projective collineation of P n (F). and
Let y be a point in P n (F) such that y € Z(bi,a 2 ) and y / 61 and y ^ a 2 .
Let us define harmonic homologies Theorems 1, 2 and 3 show that for every harmonic homology of the space P n (F) there exists j < 3 such that the harmonic homology is a composition of j homologies belonging to the class II(n). The theorem below shows that the number 3 cannot be diminished in the case of the space P
(F).
First we will prove one lemma about matrices of harmonic homologies with a fixed point of the fundamental hyperplane. Proof. The lemma is a corollary of Lemmas 1 and 2 in the paper of Boratynski [1] . Lemma 1 presents all matrices of harmonic homologies h such that h(ai) = and Lemma 2 presents all matrices of harmonic homologies with the centre in the point a\. m
THEOREM 4. There exsists a harmonic homology fa,H & n(2) of the space P 2 (F), which is not a composition of two harmonic homologies belonging to the class 11(2).
Proof. Consider three cases. I. Consider two transformations hCltH1 and hC2tH2 belonging to the class IIi (2). Let fa,H be a harmonic homology such that a / ai and 01 £ H. Then fa,H / hCltH1hc2,H2 independently on a choice of the centres c\ and C2 and fundamental lines H\, H2 C P 2 (F) (2) and h^ e H2(2).
Group of projective collineations 127
Take the coordinate system in F 3 such that ai -(0,0,1) and = (1,0,0) and H 2 = Z ((l, 0,0), (0,1,0) ). Then the matrix of the homology /i" 7} has the form for some v, w € F. In this case we do not consider the homologies with fundamental line Z ({ 1,0,0), (0,0,1)) because if fi 2 = Z{{ 1,0,0), (0,0,1) 
